Summary Ninety-six women with histologically confirmed lung cancer and 192 matched controls were involved in an international case-control study conducted from 1976 to 1980. The aim of this study was an examination of the effects of different smoking habits, especially the type of cigarettes smoked (light_Qr dark tobacco and filter or nonfilter use) on the occurrence of lung cancer in French females. All these patients were either nonsmokers or lifetime cigarette smokers. Matched relative risk (RR) of smokers compared to nonsmokers was found to be increased for both Kreyberg I (RR=6.6) and Kreyberg II (RR=2.1) categories; however, this increase was significant (P<0.0001) only for Kreyberg I lung cancer. A significant increase (P<0.0001) in matched RR was found with early age at first cigarette smoked, daily consumption, duration of smoking, frequency of inhalation, use of dark tobacco and use of nonfilter cigarettes. Matched RR associated with smokers not always using dark tobacco and those smoking only dark tobacco as compared to nonsmokers were significantly increased (trend test P<0.0001). On the contrary, the increase of RR was not significant when either daily consumption, or duration of smoking, or age at first cigarette was taken into account. Lung cancer appeared to be associated with daily consumption and use of nonfilter cigarettes in a matched logistic regression.
The incidence of lung cancer among women is increasing in most industrialized countries. In recent years, the rate of increase among women has been greater than among men. However, the mortality rate of lung cancer among males is still very much higher than in females: for instance, in the United States, it has been reported to be twice as high as in females (Starzik, 1983) . Most authors concur in the belief that, if this trend persists in the United States, lung cancer will be the major cause of death by cancer among women, instead of breast cancer -as observed now in California, Washington and Louisiana (Loeb et al., 1984) -and lung cancer death rates for females may equal those for males by the year 2000 (Starzik, 1983) . This evolution is associated with an increase in cigarette consumption among females over the past 20 to 30 years (Fraumeni & Blot, 1982) . The situation in France is, however, unusual insofar as lung cancer mortality in females is low compared to other industrialized countries (Hirohata et al., 1982) and increased only very slightly between 1952 and 1982 (INSERM, 1980; 1984) .
A large number of epidemiologic studies on lung cancer have been reviewed in two reports of the Public Health Service (Office on smoking and health, 1980; 1982 Benharmou et al., 1985 Analytical method Adjusted RRs of lung cancer were estimated using the Mantel-Haenszel method (Mantel, 1963) , and 95% CI with the use of the Cornfield (1956) method. The different parameters characterising the smoking habits have been analysed by a logistic regression (Breslow & Day, 1980) taking into account the full matching of each case with her two original controls. In order not to eliminate matched stratas, nonsmokers were retained in the analysis. The coding used allows the definition of all possible combinations of cigarette exposure, and the definition of the referent category (nonsmokers) by combining nonsmokers with the lowest level of exposure for three of the four variables used. (Table III) . Trend tests were highly significant for each of these four variables (P<0.0001).
In this study, 58% smokers smoked dark tobacco exclusively. Three categories of smokers were defined: the first comprised those having smoked dark tobacco for half (Table III) . An increased risk, although not significant, was found for 100% dark tobacco versus .50% dark tobacco users (RR=2.04) after adjustment for age. On the contrary, the excess of risk for 100% nonfilter versus .50% nonfilter users (RR=4.44) was significant (P < 0.03).
All the parameters described above were studied together in a matched logistic model. This method allowed the estimation of RR for each variable when adjusting on the others. number of years since cessation is greater among controls (11.4) than among cases (5.1), the difference was not significant.
Discussion
General critical comments on the protocol of this international case-control study have been presented in recent papers on the total international data and about French data in men (Benhamou et al., 1985) .
Smoking-related variables found to be significantly associated with Kreyberg I, were also found to increase the risk of adenocarcinoma . In this study, the association between cigarette smoking habits and lung cancer among females was found to be significant (P<0.0001) for the Kreyberg I category. The small number of women with adenocarcinoma can explain the lack of significant difference in the association between lung cancer and cigarette exposure.
The analysis of the different measures of exposure to cigarettes need to be interpreted cautiously because of the relatively small number of women. However, because of the low incidence of female lung cancer in French women, the same amount of time was necessary to include these 96 cases as was needed for the 1,529 male lung cancer cases of this study. This low number of cases is likely to explain why risks associated with classical variables such as duration of cigarettes, although increased, were not significant in the multivariate analysis; moreover, proper effects of type of tobacco and use of filter could not be evaluated simultaneously. In spite of these reservations, the results observed for filter use are consistent in matched univariate analysis and matched logistic regression, i.e. a more harmful effect of nonfilter compared to filter use. The effect of dark compared to light tobacco, though increased, is not significant, probably because of the small number of patients smoking light tobacco.
The usual differences reported in the distribution of the different histologic types of cancer among females, compared with those observed among males (Office on smoking and health, , 1982 are also found in our study: the percentage of Kreyberg I cases was greater among males (82%) than among females (69%); and, contrary to this, Kreyberg II lung cancer was more frequent among females (25%) than among males (9%). Also, as described in other studies (Office on smoking and health, 1980, 1982) , within each histologic type, the percentages of smokers are quite different: in our study, among males and females, the percentages of nonsmokers among adenocarcinoma (8% and 71% resp.) are greater than among Kreyberg I cases (2% and 45% resp.).
The results of this study confirm those of the literature, i.e. a stronger association between lung cancer and cigarette smoking among males than among females, and among Kreyberg I than among adenocarcinoma. However, the lower risk of lung cancer observed for women than for men, must be interpreted cautiously. Indeed, in our sample, although the mean age at diagnosis was similar among male and female cases, tobacco habits were very different for male and female populations with Kreyberg I lung cancer. Among smokers, the average age at first cigarette among women (23 yrs) was significantly greater (P<O.001) than among men (19 yrs). The average number of cigarettes smoked per day among women was 22, and the average duration of the smoking habit was 34 years. These figures were lower than those observed for men (24 cigarettes per'day, and 38 yrs resp.). Similarly, for women with lung cancer, the percentage of subjects who inhaled deeply was 36%, the percentage of lifetime dark tobacco smokers was 69% anq the percentage of exclusive nonfilter cigarettes smokers was 33%. For men, these percentages wereAhigher (37%, 91%, 650% resp.).
Thus, the lower risk of Kreyberg I lung cancer for women versus men could be partially explained by these differences in smoking habits. However, the substantial percentage of nonsmokers among women with lung cancer, especially adenocarcinoma, is consistent with the implication of risk factors such as hormones exclusive to women .
Concerning lung cancer in women, the situation in France is very special, since lung cancer mortality in females is low compared to other industrialized countries (Hirohata et al., 1982) and has increased only very slightly between 1952 and 1982. This can be explained by later smoking patterns in French women compared, for instance, to American women and we can expect a higher frequency of lung cancer in French women over the next few years.
Existence of a 25 to 30 year interval before the marked increase in consumption of cigarettes by women as compared to men (Hill & Flamant, 1985) , suggests that current figures may not yet constitute, particularly in France, a demonstration of the maximal health effects of smoking in women.
